Abstract. Entrepreneurial finance literature has highlighted that institutional investors are the main contributors to private equity funds. This paper complements these findings by documenting that institutional investors also invest directly in private equity. A major concern for such investments is the higher agency costs associated with private equity. We show that institutions invest in private firms with governance mechanisms that tend to reduce the expected agency costs and risk of minority expropriation. Good governance mechanisms further allow institutional investors to enjoy the benefits of syndication and thereby reduce idiosyncratic risk. In addition, we show that institutional investments tend to be followed by further improvements in corporate governance and tend to occur in high-growth firms within research and development intensive industries.
Introduction
Private equity investments have, over the last two decades, been the fastest growing market for corporate finance (Fenn et al., 1997) . The increasing importance of private equity has fostered a growing academic literature, which has identified three main sources of entrepreneurial finance: venture capital (VC), angel investors, and corporate investments. 1 Interestingly, the vast majority of papers deal with VC, whereas few papers have analyzed the Due to the size of this market, these direct investments are significant. In 2003, the book value of the institutions' direct investments in nonfinancial firms was 2.4 billion Euros. In comparison, the Danish VC and buy-out funds, in total, had 2.2 billion Euros under management in (Vaekstfonden, 2003 . Second, given their investments in private equity, we find strong evidence of an institutional preference for companies with governance mechanisms that tend to reduce the potential for expropriation of minority investors. Thus, a major concern for institutional investors is the higher agency costs associated with private equity investments (See Easterbrook and Fischel, 1986; O'Neal, 1987; a.o.) To identify companies in which minority expropriation is less likely, we use seven proxies for corporate governance mechanisms that make it harder for controlling shareholders to extract rent. We find that the probability of having an institutional investor among the owners of a particular firm is positively related to control dilution (absence of a single controlling owner), the CEO being an outsider, the potential for board representation (number of outside board members), voluntary provision of information, and incorporation under legal forms with better corporate governance provisions. Consistent with this, we also find that institutional ownership is negatively related to the number of inside board members and private benefits of control.
The finding that institutional investors fear expropriation in private firms complements recent evidence from the growing literature on investor preferences for certain firm characteristics (see Dahlquist and Robertsson, 2001 ; Giannetti and Simonov, 2006) . These papers provide evidence from public equity markets suggesting that investors who enjoy only security benefits (e.g. institutional investors) fear minority expropriation by controlling shareholders, and tend to invest in companies with governance mechanisms that mitigate this risk.
In addition, we analyze the interaction between governance mechanisms and institutional syndication. The benefit of syndication is that it allows investors to diversify through risk sharing (Wilson, 1968) , whereas the cost of syndication is the reduced monitoring intensity due to the free-riding problem (Pichler and Wilhelm, 2001) . A priori, it is thus an open question whether syndication is a substitute or complement to governance mechanisms, since both costs and benefits of syndication are affected by agency costs. A novel feature of our data is that we can provide empirical evidence on this important issue. Indeed, our evidence clearly shows that institutional syndication occurs in firms with good governance mechanisms. This finding indicates that syndication and governance mechanisms are complements and suggests that agency problems in private firms are severe, since institutions enjoy the benefit of portfolio diversification only in firms with good governance mechanisms.
We acknowledge the potential endogeneity of our proxies for the governance mechanisms that are intended to minimize minority expropriation. We address this problem by constructing a sample of firms where a new owner is introduced, and use the lagged governance characteristics to explain whether the new owner is an institutional investor. We find that our results are consistent with a causal effect of governance characteristics on institutional ownership. Moreover, our results are robust to controlling for other investment motives, such as portfolio diversification and investment opportunities, and to the bias that may arise in logistic regressions when the dependent variable (in our case the presence of institutional investors) measures a rare event.
We further examine the effects of institutional ownership on governance mechanisms, performance, and growth subsequent to the introduction of an institutional owner. We find evidence consistent with our main story: the average firm significantly improves its governance mechanisms after the introduction of an institutional owner. In addition, the evidence suggests that high-growth firms tend to attract institutional investors with deep pockets to finance future growth: firms with institutional ownership have negative industry-adjusted operating performance, but large excess growth in both assets and employees before and after the change in ownership. The magnitude of this excess growth seems to explain the documented underperformance. Thus, institutional investors selectively invest in high-growth firms with a need for external financing to fund future growth. On the surface these firms appear to have characteristics that are similar to firms that receive VC financing. Since institutional investors can choose whether to invest in such firms directly or indirectly through VC funds, this evidence begs the question of what determines this choice, and whether direct investments are associated with a more active involvement of institutional investors in the firms they invested in. These interesting issues are left to future research.
The paper proceeds as follows: In Section 2 we discuss institutional preferences for private equity investments. Section 3 details the unique data containing all privately held companies in Denmark. Section 4 presents the empirical strategy, and Section 5 summarizes our results. Finally, Section 6 offers some concluding remarks.
Private Equity Investments
Private equity investments have, over the last two decades, experienced a rapid growth (Fenn et al., 1997) . A significant part of this growth has been encouraged by regulatory changes that have allowed pension funds to increase their investments in private equity. Another vehicle of this increasing activity has been the development of the limited partnership, where general partners invest the limited partners' contributed funds. 3 However, whereas much of this growth has been fostered by the emergence of private equity funds, the bulk of private equity holdings still remains directly held by investors. In fact, Fenn et al. (1997) and Moskowitz and Vissing-Jørgensen (2002) , show that VC fundraising accounts for a trivial fraction (less than 1 percent) of the entire private equity market.
The increased importance of private equity investments has recently gained attention within the academic literature, but the vast majority of papers deal entirely with VC or buy-out funds. 4 Thus, the literature on private equity investments has almost exclusively dealt with private equity funds, despite the fact that these only constitute a small fraction of the entire private equity market. This gap is mainly due to the difficulties involved in obtaining data, as noted by Fenn et al. (1997) , and partly due to the widespread view that the emergence of private equity funds has revolutionized the private equity market and limited direct investments by nonentrepreneurs. As a result, few papers have devoted attention to alternative sources of entrepreneurial financing: Wong (2002) shows that angel investors contribute substantial amounts of capital to entrepreneurial firms, 5 and estimates the total angel investor market to be twice as large as the independent VC market. Similarly, corporations invest directly in private equity for financial and/or strategic reasons. Hellmann (1998) estimates that corporations' organized VC programs account for around 5 percent of total VC investments. However, this estimate might be significantly downward biased, since it does not take the direct ownership of firms with less formally organized investments into account.
This paper provides additional evidence on alternative financing sources by showing that institutional investors invest directly in private equity. Interestingly, Lerner et al. (2007) highlight that institutions do not have the resources to intensively monitor a portfolio of private firms and that efforts to invest jointly have frequently been hindered by agency problems. As a result, they suggest that the bulk of institutional investment in private equity in the US is done through funds. Whereas this is likely to be true for samples of high-tech, high-growth firms, the current paper shows that institutions have invested significant amounts in the population of private firms in Denmark. One immediate concern with this finding is that direct investments in private equity might be specific to Denmark. However, a recent survey of institutional investors' private equity allocations in the Netherlands by Cumming and Johan (2007) shows that 20 percent of the average private equity portfolio in 2005 is directly held. 6 Moreover, recent coverage in the business media reports evidence of direct investment by some of the largest institutional investors in Australia, Canada, Germany, the Netherlands, Switzerland, Turkey, and the UK. 7 Given the magnitude of this phenomenon, it is worthwhile to investigate which factors may drive the choices of institutional investors in their direct private equity investments.
DETERMINANTS OF INSTITUTIONAL INVESTMENTS IN PRIVATE EQUITY

Agency Costs
A major issue facing potential investors in privately held corporations is the expropriation of minority shareholders by controlling shareholders (Easterbrook and Fischel, 1986; O'Neal, 1987) . In general, the ownership of privately held corporations is concentrated, which implies that owners have sufficient control to monitor and discipline management. 8 The prevalent agency problem thereby shifts from the classical agency problem between management and shareholders analyzed by Jensen and Meckling (1976) , to conflicts between controlling and noncontrolling owners (see Shleifer and Vishny, 1997; among others) .
In particular, the fear of minority expropriation is important for institutional investors, since they are, by law, prohibited from being controlling owners and from participating in a controlling coalition. 9 Recent evidence suggests that institutional investors fear expropriation even in publicly held firms. Using data from Sweden, Giannetti and Simonov (2006) find that the probability of investing in a company with weak governance mechanisms is significantly lower for both foreign and domestic institutions and that the effect is larger than for individual investors. This finding suggests that institutions should be even more concerned with governance arrangements in private firms, since listed firms are constrained to have uniformly better governance by law, 191 and public equity markets provide institutions with a venue where they can liquidate their investment if dissatisfied with the conduct of management.
As a solution to the potential squeeze-out of minority investors in private firms, both legal scholars (O'Neal and Thompson, 1985) and the finance literature (Pagano and Röell, 1998; Bennedsen and Wolfenzon, 2000; Gomes and Novaes, 2005; a.o.) have suggested to dilute control, so that no shareholder can take unilateral actions to obtain private benefits at the expense of other owners. Another way to mitigate this potential risk is to invest in firms with governance mechanisms that make the operations of the company more transparent to minority shareholders. Transparency is important, since privately held firms are not required to disclose the same information as publicly held ones, e.g. private firms are not obliged to disclose any major news affecting the firm's business. For instance, in Denmark, their only disclosure obligation is the yearly publication of the annual accounts.
10 Thus, the provision of information by privately held firms is by no means comparable to that by firms that are publicly traded.
In sum, institutional investors are minority investors by definition. Consequently, their investments should be placed in firms where expected agency costs are minimized if they fear expropriation by controlling shareholders.
Portfolio Diversification and Investment Opportunities
Today, institutional investors invest in a variety of financial and real assets to form a well diversified portfolio. In this choice, their risk-return trade off could be improved by including private equity in the portfolio. The potential role of private equity depends on the extent to which the returns to private equity investments co-move with the market. Hwang et al. (2005) show that a mean-variance investor would want to invest a positive, but small, fraction in private equity. The positive portfolio weight on private equity is driven by a low correlation with the stock market return-a relationship that has been questioned in the literature: Using data from Hwang et al. (2005) , Woodward (2005) shows that the correlation coefficient is significantly negatively biased by the stale pricing problem. When correcting this, the correlation between private and public equity returns triples. In a similar vein, Moskowitz and Vissing-Jørgensen (2002) find a correlation of 0.7 between the book equity return of public and private equity from 1963 to 1999, whereas Phalippou and Zollo (2005) find that the performance of private equity funds co-varies positively with both business cycles and stock market returns.
From the perspective of institutional investors, this is clearly an unattractive property. Even though these findings suggest a limited benefit of adding private equity to their portfolio, institutions might still invest in private equity if this market offers investment opportunities (e.g. new technologies) that are unmatched by the public equity market. Thus, institutional investments in private equity might be driven be portfolio diversification and investment opportunities.
Data
We use a unique firm-level dataset of privately held firms in Denmark with yearly observations from 1996 to 2003. The data originate from the firms' filing of their annual reports to the Danish Ministry of Economic and Business Affairs, which is compulsory for all limited liability companies in Denmark. Thus, the data include the entire population of Danish limited liability firms and consist of items from the income statement and balance sheet and information on the identity of managers, board members, and owners. This detailed dataset enables us to investigate the determinants of institutional investments in private equity.
The first objective is to document the extent to which institutions invest directly in privately held firms. The number of firms with limited liability in Denmark in each year varies between 32,000 and 47,000. These data include consolidated firms only, as we exclude all fully owned subsidiaries. We then identify firms in which institutional investors are among the owners. The ownership information is obtained from the annual reports, where firms are obliged to disclose the full identity of any shareholder with an ownership stake of 5 percent or more. Due to the extremely concentrated ownership in closely held corporations, we thereby obtain the full ownership structure for most firms. From the ownership information, we identify institutional investors, i.e. banks, insurance companies, and pension funds. We use the fact that the institutional investors are also included in the dataset to identify the population of institutional investors and then use a unique firm-ID to measure institutional ownership very accurately.
The distribution of firms and the presence of institutional investors in each year from 1996 to 2003 are shown in Table I . 11 The left side of the table shows the total number of firms, the number of firms with an institutional investor among the owners, and the average number of institutions in firms with at least one institutional investor among the owners. The right side of Table I shows the same statistics for the subsample that excludes firms operating within financial intermediation and real estate.
12 This subsample allows us to focus on direct investments by institutional investors beyond their core business area. We thereby exclude firms in which institutional investors are allowed to be controlling owners and focus on firms where they are minority investors.
Panel A in Table I shows that the number of institutional investments is generally constant in the period from 1996 to 2003 for both samples. Similarly, the average number of institutions in the firms with institutional owners is fairly constant across years. 13 Panel B in Table I shows a breakdown by industries for 1999. We use the industry classifications provided by Venture Economics to make the descriptive statistics comparable to the VC literature. 14 Interestingly, most direct investments are not in industries where one normally observes venture capitalists (i.e. computer-related and research and development-intensive industries).
15 Figure 1 shows the distribution of institutional ownership in nonfinancial firms with institutional investment in 1999. 16 In total institutional investors have invested in 265 firms in 1999. Institutional ownership stakes of 5, 10, 25, 33 and 50 percent are fairly common as they make up almost half of the observations (116 out of 265). The remaining observations seem fairly uniformly distributed within the interval between 5 and 50 percent.
In Table II , we report the institutions' ownership share of the total value of nonfinancial firms weighted by the book value of assets. As a benchmark, we further report the institutional investors' share of the total market value of (domestic) nonfinancial firms listed on the Copenhagen Stock Exchange.
Panel A in Table II shows that institutional investors' direct ownership accounts for around 2.5 percent of the total assets of nonfinancial firms. 12 Inter alia, we exclude firms operating in industries within the two-digit NACE codes 65 (financial intermediation), 66 (insurance and pension funds), 67 (activities auxiliary to financial intermediation) and 74 (real estate). 13 The reduction in the average number of institutional investors from the sample of all firms to the sample of nonfinancial firms is due to a significant number of real estate syndicates, where a group of pension funds jointly manage a real estate company. 14 The Venture Economics' industry classifications (unfortunately) do not correspond one-toone to SIC or (the European equivalent) NACE industry codes. To mitigate this problem, we have created the additional industry ''research & development," since the SIC and NACE industry classifications do not disaggregate research and development-intensive industries. As a result, we have excluded ''biotechnology," since it is included in the research and development category. 15 Gompers and Lerner (2001) report that 60 percent of all VC in the 1990s went to information technologies. Similar numbers are reported in Wong (2002) for angel financing. 16 Note that we only observe ownership stakes above 5 percent, as 5 percent is the threshold, where firms are obliged to report the identity of their owners in the annual report. Table II also shows that from 1996 to 2003, the direct institutional ownership share of private equity slightly decreased from around 2.8 to 2.3 percent. Interestingly, the direct institutional ownership share in the market for private equity is significantly smaller than for public equity. This suggests that agency and transaction costs are important issues for institutional investors when they allocate their investments into equity. Panel B shows that when we look at the decomposition by industries, the institutional ownership share is highest in ''Research and development'' with 15.2 percent of the assets. Thus, when we value-weight the investments, institutional investors have the highest ownership share in industries that also attract venture capitalists (Gompers and Lerner, 2001 ). Interestingly, there seems to be no apparent correlation in the pattern of investments across industries in public and private equity. Finally, Panel C shows the distribution of institutional investors by type of institution. Private equity investments are mainly held by banks and pension funds. Pension funds hold around 50 percent of the institutions' total private equity investments, whereas banks account for 37 percent.
Empirical Strategy
ESTIMATION METHOD
We start the analysis of the determinants of institutional investments in private equity by modeling the probability of institutional investors investing in firm i. The dependent variable is binary and equals 1 if there is an institutional investor among the owners, and 0 otherwise. We estimate the probability of institutional investments using a logit model. 17 We further extend the analysis to the determinants of institutional syndication. Syndication among financial institutions is a well-known phenomenon in the underwriting of equity issues and commonly used by venture capitalists in entrepreneurial investments (Gompers and Lerner, 2000a; Kaplan and Strömberg, 2003; a.o.) . We therefore proceed by analyzing syndication by institutional investors in the subsample of firms with institutional investment. We use two specifications to analyze the determinants of syndication. First, we estimate the probability of syndication in a logit model where the dependent variable is an indicator for institutional syndication, which equals 1 if there is more than one institutional investor. Second, we estimate the determinants of the number of institutional investors using an ordered logit model. 18 In the analysis, we estimate the determinants of institutional ownership using the cross-section of data for each year from 1996 to 2003 separately. In principle, we have panel data, but we cannot use error component models due to limited time variation in both the dependent and the explanatory variables of interest. 19 In addition, panel data models implicitly assume that the institutional decision to enter or exit a given investment is symmetric.
Moreover, as in most corporate finance research, endogeneity problems ought to be addressed. In particular, one could argue that the governance characteristics in the cross-sectional analysis are endogenous. Following a reverse causality argument, the governance characteristics of a particular firm is an outcome of the ownership structure and, hence, we observe them because the firm has an institutional investor among the owners. This line of argument would lead to a relationship that is observationally equivalent to the hypothesis that governance characteristics are exogenous: in both cases, institutional investors end up investing preferentially in companies where the scope for expropriation of minority shareholders is minimized. We address the endogeneity issue by analyzing the determinants of institutional investment in the subsample of firms that have introduced a new owner in a given year. To induce causality, we regress institutional ownership on lagged explanatory variables. Thus, by construction, we limit the scope for the potential reverse causality story outlined above. To complete the analysis, we further shed light on the effects of institutional ownership on governance mechanisms and performance subsequent to an investment. 18 The results are not qualitatively affected by our choice of regression model. Alternatively, we could have analyzed the syndication of institutional investors using other discrete models such as the zero-inflated Poisson regression model. 19 Limited time variation in firms' governance characteristics is not an unequaled problem within the literature. For instance, Giannetti and Simonov (2006) In the empirical analysis of the determinants of institutional investment, our specification includes as explanatory variables (a) a set of proxies for governance mechanisms and agency costs, and (b) a set of control variables designed to capture other investment preferences of institutional investors.
Governance Mechanisms and Agency Costs
We use seven firm-specific governance measures related to the potential conflict between the controlling and noncontrolling owners, which is the dominant agency problem in closely held corporations.
First, following the legal and finance literature on governance problems in privately held corporations (O'Neal and Thompson, 1985; Pagano and Röell, 1998; Bennedsen and Wolfenzon, 2000; Gomes and Novaes, 2005 ; among others), we include among the regressors an indicator variable for control dilution, which equals 1 in the absence of a single controlling owner who possesses more than 50 percent of the ownership. As the scope for minority expropriation is negatively related to control dilution, we expect a positive relationship between control dilution and institutional ownership.
Second, we include a dummy for whether the CEO is an owner. We argue that conflicts between controlling and noncontrolling owners are more likely to hurt the latter when the CEO is a powerful owner. In general, the ownership of privately held firms is extremely concentrated, which implies that owners have sufficient control to monitor and discipline an outsider CEO. Thus, from the perspective of minority investors, an outsider CEO is preferred to an insider.
Third, the explanatory variables include the number of insiders on the board. We define insider board members as the CEO and the owners of the firms. We expect the number of insider board members to be negatively related to institutional ownership, as insider dominated boards might increase the scope for expropriation (see Hermalin and Weisbach, 2003) .
Fourth, we include the number of outsiders on the board. We expect a positive relationship between outsider board members and institutional ownership, since the probability of board representation and protection of minority interests are likely to increase with the number of outsider board members. A valid concern with the above specification (i.e. including both the number of insider and outsider directors) is that they measure the same effect with opposite signs. Perhaps a better specification would include the number of board members and the proportion of insiders on the board. However, in Denmark, having a board is compulsory only in firms incorporated under the 199 A/S legal form, whereas it is voluntary in ApS-companies. 20 Thus, for firms without a board, the ratio of insiders cannot be measured. 21 We have therefore chosen the current specification to preserve observations. Fifth, we attempt to measure private benefits of control. The previous literature has shown that the key difference in investment behavior seems to be between investors who enjoy only security benefits (e.g. institutional investors) and controlling shareholders who also enjoy private benefits (Dahlquist and Robertsson, 2001; Giannetti and Simonov, 2006) . Moreover, private benefits can both be pecuniary and nonpecuniary. Pecuniary private benefits include self-dealing and dilution of corporate resources and are often referred to as ''tunneling'' (Johnson et al., 2000) , whereas nonpecuniary private benefits include amenities and reputation (Demsetz and Lehn, 1985) . To the best of our knowledge, few papers have succeeded in measuring private benefits of control at the firm level. 22 One exception is Ehrhardt and Nowak (2003) , who measure private benefits of control by including a dummy that equals 1 if the name of the firm includes the family name of an owner, the idea being that a closer link between family and corporate identity is reflected in the use of the family surname in the firm. A potential drawback of this measure of private benefits of control is that it may measure only nonpecuniary private benefits such as those stemming from ''pride of ownership'', rather than the extraction of pecuniary benefits at the expense of minority investors. The proxy might therefore capture particularly ''proud'' business owners who do not wish to have an institution among the owners, rather than firms in which institutions do not want to be owners. Since both of these cases lead to a relationship that is observationally equivalent, we acknowledge the potential problems associated with this way of measuring private benefits of control. For lack of a better measure, we nevertheless include it among our regressors.
Sixth, we include a dummy for whether the firm supplies voluntary information in their annual report. The law on annual reports obliges only very large firms to disclose their sales, whereas this is voluntary for smalland medium-sized firms. In fact, less than 2 percent of the closely held 20 The A/S and ApS legal forms are the Danish equivalents to the US C-corp and S-corp, respectively. 21 If we restrict the sample to firms with boards, we obtain consistent results using the alternative specification: Board size is positive and significantly correlated with institutional ownership, whereas the coefficient on the ratio of insider directors is negative and significant. 22 Demsetz and Lehn (1985) investigate private benefits between industries within the US. They conjecture that certain industries (media and entertainment) are characterized by high private benefits of control (i.e. high amenity value). Other papers have looked at differences in private benefits between countries (Nenova, 2003; Dyck and Zingales, 2004; a.o.) . These papers have used dual class shares and takeover premia to estimate private benefits of control. 200 K. M. NIELSEN corporations in Denmark are obliged to disclose sales. Furthermore, there is a strong positive correlation between voluntary disclosure of sales and voluntary provision of other information. Thus, voluntary reporting of sales proxies for having a more informative annual report compared to firms that do not report sales. So, we define an information indicator that equals 1 if the firm reports sales in the annual report. Moreover, as all reports are required by law to be audited by external auditors, our information dummy captures firms that have chosen both to be more transparent to minority investors and have this information audited by the external auditor.
23 Increasing transparency will therefore reduce the potential agency costs and limit the scope for minority expropriation.
Finally, we exploit that the dataset includes two different firm types (both with limited liability) with different legal obligations in terms of corporate governance provisions. Boards are compulsory in one type (A/S) and voluntary in the other (ApS). We therefore include a firm type dummy, which equals 1 for A/S-companies. This indicator variable captures the lower expected agency costs of incorporation under the A/S legal form, since the stricter regulation implies that managers and majority owners generally gain less power compared to ApS-companies.
Other Determinants of Institutional Investors' Choices
Previous literature on institutional investors and their investments in public equity (see Gompers and Metrick, 2001; Bennett et al., 2003; a.o.) has focused on three different preferences for stock characteristics: prudence, liquidity (or transaction costs), and historic return patterns (momentum). Prudence is related to the institutional investors' role as fiduciaries, since institutions are constrained by regulatory limits that might induce them to invest in less risky assets. The liquidity preference arises from the institutions' trading activity in the public equity market, which makes them more sensitive to transaction costs than other investors. The momentum motive has been suggested, since institutions might possess better information about historic return patterns or have a different preference for risk and return than other investors.
In the context of private equity investments where liquidity is limited, we therefore, control for firm characteristics that proxy for prudence and previous return when we investigate the determinants of institutional investments. We follow Del Guercio (1996) and Gompers and Metrick (2001) , and consider three firm characteristics that may affect investment prudence: firm size, age, and leverage. If institutional investors are prudent, they will prefer to invest in larger and older firms with low leverage, since these firms will be regarded as less risky. We include the current return on assets (RoA) to control for profitability. To make the profitability measure comparable across industries, we use the excess RoA defined as firm RoA in excess of the two-digit industry median.
We include controls for diversification motives and investment opportunities at the industry level, since these are difficult to measure on the firm level.
24
To control for risk, we include the average beta within the industry. We estimate the beta of individual stocks using return data from the preceding 60 months. We then take the average at the two-digit industry level. For firms operating in industries with no public companies within the two-digit industry level, we use the average beta at the one-digit industry level. To control for investment opportunities, we include the average market-to-book ratio at the industry level. The market-to-book ratio is defined as the market value of equity plus book value of debt over book value of assets. Again, we take the average at the two-digit industry level and move to the onedigit if the industry is not represented on the Copenhagen Stock Exchange. Finally, the number of publicly traded companies on the Copenhagen Stock Exchange within the two-digit industry level is taken to measure the depth of the (domestic) public equity market within the industry. Countries with relatively small public equity markets (such as Denmark), tend to offer limited portfolio diversification, considering that investment in foreign assets is constrained by legal restrictions, exchange rate uncertainty, and home bias. 25 Thus, for institutional investors, the private equity market might offer investment opportunities unmatched by the public equity market.
Results
DETERMINANTS OF INSTITUTIONAL INVESTMENTS
First, we model the probability of institutional investment in private equity by a logit model, where the dependent variable is a dummy for the presence of 24 Alternatively, we could opt to measure firm-level risk by the volatility of operating performance. However, as our data include only 8 years and a relatively large number of start-ups, the number of observations will be significantly reduced. We therefore include the firm-level risk measure among the controls as a robustness check in Section 5.5. 25 There exists a basic trade-off between the benefits of diversifying the portfolio internationally and increasing the risk from exchange rate uncertainty, since the future claims on the institutional investors' assets are in local currency. Hence, holding assets in the local currency will eliminate the exchange rate risk.
institutional investors among the owners. This step provides insight into the determinants of institutional investments in privately held firms. Table III lists the definitions of the explanatory variables that are used throughout the paper, and also provides descriptive statistics for 1999. The results from the first step of the analysis are reported in Table IV , which summarizes the results from the eight yearly cross-sectional estimations. To provide an overview, we report the average coefficient, the average marginal effect, and the number of positive, negative, and significant coefficients.
The cross-sectional estimates show a strong institutional preference for investments in firms with governance mechanisms that tend to minimize agency costs. The dummy for whether the CEO is an owner is negative and highly significant. We interpret this result as stemming from the institutional investors' concern about possible expropriation of minority shareholders. This finding is consistent with the evidence in Hellmann and Puri (2002) that VC-backed firms are more likely and faster to replace the founder with an outside CEO. The number of insider directors (board members that are either owners, CEO, or both) enters with a negative and highly significant coefficient in all cross-sectional regressions, whereas the number of outsider directors is positive and significant in all years. This is consistent with the literature on corporate boards (see Hermalin and Weisbach, 2003) , as institutional investors prefer to invest in companies with better monitoring of the CEO and the controlling owners (less insider directors) and more likely representation on the board (more outsider directors). Our proxy for private benefits of control is significantly negatively related to institutional investment. Thus, we gain additional evidence consistent with the findings in Giannetti and Simonov (2006) that investors who only enjoy security benefits will tend to avoid investing in companies with high private benefits of control. The dummy for whether the firm voluntarily supplies additional information in the annual report enters with a positive (and significant) coefficient in six (four) out of 8 years. Thus, firms in which institutional investors are owners tend to be more open and transparent than the average closely held firm. The dummy for the more regulated company type, A/S, enters positively and significantly in all years. The regulation of these firms makes expropriation of minority shareholders less likely, since the degrees of freedom for the management or controlling owners generally are reduced. Finally, note that we have omitted control dilution in Model 1 to avoid spurious correlation, since firms with a single owner, by construction, cannot have control dilution or institutional investment. In Model 2, where we restrict the sample to firms with multiple owners, control dilution enters with a positive and highly significant sign in all cross-section regressions. Thus, institutions prefer to invest in companies where no shareholder can take unilateral actions at the expense of other owners. The evidence on the controls related to other determinants of institutional investment is less clear cut. Firm size enters positively and highly significantly in all eight cross-section regressions, whereas firm age and leverage are insignificant in most years. Institutional investments seem to be negatively and significantly correlated with firm profitability, measured by the excess RoA. Hence, the prudence motive is somewhat blurred.
Table IV also sheds light on whether investments in private equity are driven by diversification and investment opportunities. Industry beta enters with a negative and significant coefficient in 4 years, whereas the remaining four are insignificant with mixed signs. Thus, direct investments in private equity tend to be in low-beta industries. The effect of industry Q on institutional investments is ambiguous, as six (two) out of eight coefficients are positive (negative) of which only three (one) are significant at conventional levels. Surprisingly, the number of listed firms within the industry is positively correlated with the probability of institutional investment. The effect is significant in all eight cross-sectional estimations. Thus, institutions invest in industries that are already represented on the domestic stock exchange.
Table IV also reports the average marginal effect from the eight regressions estimated on cross-sectional data. The marginal effect is the change in the probability of observing an institutional investment for a marginal increase in the explanatory variable. At first glance, the marginal effects might seem very small. However, the size of the marginal effects should be evaluated relative to the distribution of the dependent variable. As shown in Table I , institutional investment is a rare event in the sample. Thus, institutional investors are only present in around 1 percent of the firms. Given the skewed distribution of institutional investments, the marginal effects of governance characteristics on the probability of institutional investment are large. The joint effect of improving all seven governance characteristics is, on average, a 1.26 percent increase in the probability of an institutional investment. 26 In sum, the evidence is consistent with the view that institutional investors are primarily concerned with agency costs when they invest in private equity. Having considered the determinants of institutional investment in private equity, this begs the question of what determines institutional syndication.
Table IV. Determinants of institutional investments in private firms
This table reports the determinants of institutional investments in private firms. We estimate the relationship using a logit model where the dependent variable, presence of institutional investors, is a dummy taking the value 1 if an institutional investor is among the owners of the firm. Model 1 uses all firms, whereas Model 2 uses the subsample of firms with multiple owners. Definitions of the explanatory variables and descriptive statistics are provided in Table III . To summarize the eight yearly cross-sectional models, we report the average coefficients, and marginal effects, the number of positive and negative coefficients and the number of significant coefficients at the 5 percent level. Significance is based on White's robust variance estimator.
(1) Figure 2 . Distribution of the number of institutional investors in the 265 nonfinancial firms with institutional investments in 1999.
SYNDICATION OF INSTITUTIONAL INVESTORS
The previous section analyzed the extent to which institutional investors try to reduce the risk of minority expropriation by selecting companies on the basis of their governance characteristics. In this section, we turn our attention to the situations where institutions syndicate investments, which is another strategy to reduce uncertainty in a high-risk environment. In particular, we are interested in the interaction between the rationale for syndication and the revealed preference for good governance mechanisms. Syndication through co-investments has been shown to be pronounced in VC and angel financing, with 2 to 10 co-investors per round (see Kaplan and Strömberg, 2003; Wong, 2002) . From Table I , it is evident that syndication is less pronounced for institutional investments in private equity, since the average number of institutions in firms with institutional investors among the owners is 1.85. Figure 2 shows the distribution of the number of institutional investors in firms with institutional investment in 1999. In total, institutional investors have invested in 265 firms in 1999. In 111 of these (42 percent), the investment is syndicated with at least two institutions among the owners. In addition, Figure 2 shows that the syndicated investments have few participating institutions. In around 75 percent of the cases, the syndicate consists of two or three institutions. Moreover, in the full sample syndication occurs in 37.7 percent of the firms with institutional investments and in these firms, the average number of institutional investors is 3.15.
Previous literature has provided three main rationales for why venture capitalists syndicate investments. First, syndication might lead to superior selection of investments since the project is screened by more investors (Sah and Stiglitz, 1986; Lerner, 1994) . A second rationale for syndication is based on the idea that venture capitalists might add value to the ventures in which they invest. Hence, the benefit of syndication is derived from the heterogeneous skills and information different investors can contribute to the management of the firm (Brander et al., 2002) . Finally, syndication allows investors to diversify through risk sharing (Wilson, 1968) .
In our setting, the risk-sharing motive is directly related to agency costs. From an investment perspective, the exposure to idiosyncratic risk is larger in firms with poor governance mechanisms. This exposure can be reduced through syndication, since syndication allows institutional investors to reduce their individual ownership stake and diversify their investments across more firms and industries. Thus, the potential benefit of syndication is positively related to agency costs. However, syndication might reduce monitoring intensity, as each institution has an incentive to ''free ride'' on the others (Pichler and Wilhelm, 2001 ). The implied cost of syndication is, therefore, higher in firms with poor governance mechanisms, since these firms require more monitoring. Thus, from a theoretical perspective, it is an open question whether syndication is a substitute or complement to governance mechanisms. If institutions can effectively share the effort of monitoring we should expect syndication to occur in firms with poor corporate governance. On the other hand, we should expect the opposite if the free riding problem is prevalent, since firms with worse governance mechanisms need more intensive monitoring.
To investigate the role of syndication, we use the subsample of firms with institutional investment. We thereby, focus the analysis on identifying the determinants of syndication, rather than institutional ownership, as in the previous section. We use two specifications. First, we estimate the probability of syndication in a logit model where the dependent variable is an indicator for institutional syndication, which equals 1 if there is more than one institutional investor. Second, we estimate the determinants of the number of institutional investors using an ordered logit model. Again, we summarize the eight yearly cross-section regressions by reporting the average coefficient, the average marginal effect, and the number of positive, negative, and significant coefficients at the 10 percent level.
27 This is done in Table V . In both models of syndication, we find a positive effect of good governance mechanisms on the number of institutional investors. However, the effects are Table V . Syndication among institutional investors in firms with institutional investments This table shows the determinants of institutional syndication. We use two dependent variables: a dummy for institutional syndication, which equals 1 if the number of institutional owners exceeds one and the number of institutional investors and estimate the relationship using a logit and an ordered logit model, respectively. The sample is restricted to firms with at least one institutional investor among the owners. Definitions of the explanatory variables and descriptive statistics are provided in Table III . To summarize the eight yearly cross-section models, we report the average coefficients and marginal effects, the number of positive and negative coefficients and the number of significant coefficients at the 10 percent level. Significance is based on White's robust variance estimator. In Model 2, the marginal effects are reported for the probability of the outcome when the number of institutional investors equals two.
(1) generally less significant than in the regression of institutional ownership in Table IV . In part, this is due to the relatively low number of observations, and in part, to the limited variation in the explanatory variables in the subsample of firms with institutional owners. For instance, Table III reveals that, on average, only 4 percent of the firms have an overlap between the family and firm name (private benefits). None of the firms with institutional investment in 1996 and 1997 has high private benefits of control. We have, therefore, been forced to drop private benefits from the analysis of institutional syndication. Thus, whereas governance mechanisms that tend to reduce the agency costs are positively correlated with institutional ownership in general, their explanatory power as determinants of institutional syndication is weaker. In addition, few of our controls for other preferences appear significant: syndication tends to occur in large firms with low leverage that operate in industries that are represented on the local stock exchange. In summary, firms in which institutions have made syndicated investments seem to have slightly better governance mechanisms than firms with a single institutional investor. Our results show that companies with good governance characteristics tend to feature not only investments by institutional investors, but also more frequent presence of syndication. This suggests that agency problems are prevalent in private firms, since institutions enjoy the benefits of portfolio diversification only in firms with good governance mechanisms.
The potential endogeneity of the companies' governance characteristics is a concern when interpreting the results of Tables IV and V: so far, we have assumed these characteristics to drive both the investment and syndication choices of institutional investors. But in fact, these choices may, in turn, affect the firms' governance characteristics. We now turn our attention to this important issue.
INSTITUTIONAL INVESTORS AMONG NEW OWNERS
Using the panel structure of the data, we identify a subsample of firms that changed their ownership structure. In particular, we identify a subsample of 13,664 firms where new owners were introduced. Among the new owners, we identify the institutional investors. We thereby obtain a sufficiently large sample to analyze changes in ownership over time. Table VI reports the distribution of firms that introduce new owners across years and industries. The average number of new owners is around 2, and 692 out of the 13,664 firms (5.1 percent) introduced at least one institutional investor among the new owners. Furthermore, Table VI reveals that in these 692 firms, the average number of institutions among new owners is 3.2. There are significant differences across industries. Whereas the ownership changes are fairly uniformly distributed across industries, the frequency of institutional investments is higher in firms operating within information technology, research and development, and medical and health related industries. We make use of both, the dummy for the presence of an institutional investor (Model 1), and the indicator for institutional syndication (Model 3) as dependent variables in the full sample and subsample of firms with institutional investments, respectively. In Model 2, we exclude firms in which another institutional investor was already an owner.
To induce causality, we regress the dependent variables on lagged explanatory variables. Thus, by construction, we limit the possibility of reverse causality where the governance characteristics are determined by the presence of an institutional investor. 28 The results are reported in Table VII.  Table VII shows a strong significantly positive effect of governance mechanisms on the probability of institutional investment. Given that the unconditional probability of observing institutional investment is 5.1 percent, the marginal effects of improving the governance characteristics are large. Firms with control dilution have a 3.1 percent higher probability of institutional investment. The marginal effect of private benefits of control (overlap between the family and firm name) reduces the probability by 1.7 percent. This confirms that institutional investors fear expropriation and invest in firms with governance mechanisms that reduce this risk. We obtain similar results in Model 2, when we exclude firms in which another institutional investor was already an owner. Interestingly, in both models we find evidence of institutional ownership being more likely in low-beta and high-Q industries that are well represented on the stock exchange.
In Model 3, we confirm the previous insight that institutional syndication is positively related to good governance mechanisms. Institutional syndication is more likely in firms where the CEO is an outsider and in firms with outside board members. Thus, good governance mechanisms allow institutions to enjoy the benefits of syndication and thereby reduce the idiosyncratic risk.
EFFECTS OF INSTITUTIONAL OWNERSHIP ON THE GOVERNANCE CHAR-ACTERISTICS AND PERFORMANCE OF PRIVATE FIRMS
In the previous section, we demonstrated that the governance characteristics of private firms affect the investment choices of institutional investors. But this does not necessarily rule out the possibility that, to a certain extent, institutional ownership may feed back on companies' governance quality and performance. We investigate this point by relying on the subsample of 692 firms that introduced an institution among the owners and focus on identifying the effect on governance mechanisms, operating performance, and growth. 29 28 To further reduce this possibility, we can increase the time separation between observing firm characteristics and institutional investment beyond 1 year. We obtain identical results when we do this, even though the number of observations is reduced. 29 Again, we report the results for all firms with an institutional investor among the new owners and for the subsample of these with no institution among the initial owners. However, as the results are very similar, we only comment on the results in the full sample. Panel A in Table VIII reports the average governance characteristics 1 year before and 1 year after the introduction of an institutional investor. Consistent with an institutional preference for good governance mechanisms, we find that these tend to improve after the introduction of an institutional investor: the fraction of firms with an outside CEO increases by 9 percentage points. This difference is significant at the 1 percent level. The composition of the board is approximately constant. The number of insider directors decreases slightly and that of outsider directors increases slightly, but both changes are not statistically significant. Our measure of the private benefits of control declines significantly, although this change is driven primarily by the exit of family owners. Finally, there is a significant increase of 5 percentage points in the fraction of firms that supplies additional information in the annual account subsequent to an investment by an institutional investor. Thus, not only are institutions attracted to companies with good governance mechanisms, but they also tend to improve these mechanisms after investing in them. Interestingly, the magnitude of our results shows that the selection of firms with good minority protection dominates.
Panel B in Table VIII shows the link between institutional ownership and performance measured by the industry-adjusted operating RoA. We report the performance before and after the introduction of an institutional owner on a 1-and 3-year horizon, respectively. We find that institutions invest in companies that underperform the median firm within the industry both before and after the change in ownership. Indeed, there is a small decline in the relative performance subsequent to an investment, although this effect is significant only when we use the average performance 3 years before and after the change. One explanation to this underperformance might be that institutions selectively invest in companies that need funding to finance growth. We pursue this question in Panel C in Table VIII , where we report industryadjusted growth in assets and number of employees before and after the ownership change. Firms with institutional investors have both economically and statistically higher growth than the median firm within the industry both before and after the change. In the 3 years preceding the investment, the ''excess" growth in assets (employees) is 105.4 percent (30.3 percent), which corresponds to an average yearly growth of 27.1 percent (9.2 percent). Subsequent to the introduction of institutional owners, the excess growth in assets declines significantly to 11.2 and 19.2 percent on a 1-and 3-year horizon, respectively. Thus, the large growth in assets seems to explain the documented underperformance in RoA. We observe a similar decline in the excess growth in number of employees after the change. Therefore, the evidence indicates Table VI) . We report the characteristics of the average firm before and after the institution invested in the firm. Panel A focuses on the governance mechanisms used in the preceding analysis (see Table  III for definitions). Panel B reports the average industry-adjusted operating RoA, whereas Panel C shows the average industry-adjusted growth in the book value of assets and number of employees. We measure performance and growth rates using both a 1-year and 3-year horizon and industry-adjust using the median on the two-digit industry level. In all Panels, we test whether the differences in characteristics and outcomes before and after the introduction of institutional investors are significant using a standard t-test. In Panel B and C we also test whether the industry-adjusted performance and growth before and after the ownership change is significantly different from 0. T-statistics for these tests are reported in parenthesis. In this section, we briefly summarize a number of robustness checks to the preceding analysis. 31 Institutional investors include banks, insurance companies, and pension funds. From the literature on banking we know that, due to relation-specific lending, banks have access to valuable information for small firms, in particular (see Petersen and Rajan, 1994; Berger and Udell, 1995; a.o.) . This suggests that investments in private equity made by banks might be different from those made by other institutions, such as pension funds. Even though our data cannot shed light on whether private equity investments by banks are relation-specific or not, this raises the concern that banks' private equity investments (which account for around one-third of the investments) might be driven by an important omitted variable. Therefore, as a robustness check, we examine the determinants of pension funds' investments in private equity, since pension funds have limited access to relation-specific information. The results that we obtain by restricting the dependent variable to investments by pension funds only are similar to those that we obtain from the entire sample.
Another valid concern with the previous analysis is that we use the population of privately held firms, whereas institutional investors might only consider investing in firms above a certain size threshold. If governance mechanisms are a function of firm size, this selection bias will erroneously attribute the characteristics of large firms to the set of firms preferred by institutional investors. To shed light on this problem, we replicate the empirical analysis using two subsamples where we only include firms with assets above the median and 75th percentile, respectively. The estimates obtained for both subsamples indicate that the effects of governance mechanisms on institutional ownership are both economically and statistically similar to those obtained using the full sample. Firm size and governance quality are weakly correlated in our sample: the correlation coefficients between firm size (assets) and the seven governance mechanisms vary between −0.05 and 0.13. We therefore, conclude that our results are unlikely to be driven by potential selection bias related to firm size. 30 In addition, this suggests that the equity infusion by institutional investors may be partly used to rebalance the firms' capital structure. In fact, the change in the capital structure measured by the book equity ratio (unreported) is small and insignificant, which suggest that the growth is financed by both equity and debt. 31 All robustness checks are available by request.
In our specification, we controlled for risk by including the industrylevel beta, calculated from data for stocks listed on the Copenhagen Stock Exchange. Ideally, our risk measure should capture individual company risk, since companies might have different risk loadings to market factors when compared to the average firm within the industry. However, the combination of a limited time series and a relatively large number of start-up companies makes it impossible to control for individual company risk for the population of private firms. To check the robustness of this omission we have, in unreported regressions, included the 3-year variance on operating RoA as an additional control variable. The volatility measure is insignificant in all specification and appears to have little effect on our results. In fact, the volatility of RoA is weakly correlated with our seven governance mechanisms. 32 Thus, our results are unchanged when we include measures that proxy for individual company risk.
Finally, we perform an additional robustness check to address the concern that institutional investors' ownership of private equity is a rare event (only 1 percent of the firms have an institutional owner). This concern is particularly valid when one uses logistic regression on data of rare events, since the logit model tends to underestimate the probability of the event in finite samples. We use a method developed within political and social sciences by King and Zeng (2001) to study rare events such as wars, decisions of citizens to run for political office, or infections by uncommon diseases. When we correct the estimates for the rare event bias using the statistical procedure of King and Zeng (2001) , the effect on the estimated coefficients is very small. Thus, the results are not an artifact of a rare event bias.
Conclusion
Motivated by the novel finding that institutional investors also invest directly in private equity, this paper investigates the determinants of institutional investments in privately held corporations.
We find that institutional investors invest in firms with governance mechanisms that tend to minimize the risk of expropriation by controlling shareholders. Good governance mechanisms further allow institutional investors to cluster into syndicates and thereby enjoy the benefit of portfolio diversification. These findings are robust in controlling for the endogeneity of investment preferences and rare-event bias. In addition, we show that direct investments in private equity tend to be followed by further improvements in corporate governance and tend to occur in high-growth firms within research and development-intensive industries. Interestingly, these firms appear to have characteristics that are similar to firms that receive VC financing.
Since institutional investors can invest in private equity either directly or indirectly through funds, our findings raise two interesting question for future research: What determines which of the two channels they choose in each circumstance? And do institutional investors play a more active role in firms where they have invested directly? Answering these questions might be very important in improving understanding of the role and scope of entrepreneurial financing across industries and countries.
